Introduction
Widely used measures of subjective welfare ask survey respondents to rate their "economic welfare," "satisfaction with life" or "happiness" on an ordinal scale. These measures have found innumerable applications in the psychological and social sciences and have recently become popular in economics. 2 However, different people may well have different ideas about what it means to be "rich" or "poor," or "satisfied" or not with one's life, leading them to interpret survey questions on subjective welfare differently. 3 For example, the Young Lives Project (2009) reports the comment of a six-year old in rural Vietnam, named Duy, as saying that "We are nearly rich as we have a new cupboard, but we haven't got a washing machine." Duy clearly has a different idea of what it means to be "rich" than those in Vietnam more familiar with the living conditions of the truly rich. Survey respondents can be expected to interpret subjective questions relative to their personal frame-of-reference, which will depend on latent aspects of their own knowledge and experience.
Two important applications of subjective welfare data illustrate why this matters. The first is their application in the interpersonal comparisons of welfare required for poverty measurement. Measures of "subjective poverty" are becoming common. 4 These measures tell us what proportion of survey respondents place themselves on the bottom rung (or possibly second lowest rung) of a welfare ladder from "poor" to "rich." But if the rungs of the welfare ladder are not understood the same way by different respondents it is unclear what meaning can be attached to such measures.
The second application relates to the many studies of the covariates of subjective welfare. 5 In now standard practice, a linear or ordered probit (OP) regression is run of the survey 2
The relevant economics literature is reviewed by Frey and Stutzer (2002) , Di Tella and MacCulloch (2006) and Dolan et al. (2008) . The psychological literature on subjective welfare is reviewed in Diener et al. (1999) and Furnham and Argyle (1998) . An alternative approach is to ask what level of income is needed to attain a given position on a ladder, such as not being "poor." This is the "Leyden method" devised by van Praag (1968) . While we do not use this type of data here, the same concerns about bias arise in the Leyden method. 3 While this paper focuses on heterogeneity in scales, there are other concerns with survey design. For example, Conti and Pudney (2011) find that minor re-designs in questions on satisfaction of life/work led to large changes in answers, particularly for women, finding that distortions in responses influence findings with respect to correlates of women's job satisfaction. For an overview of the concerns about inferring welfare effects from subjective data see Ravallion (2012) . 4 Examples include Mangahas (1995) , Ravallion and Lokshin (2002) , Carletto and Zezza (2006) , and Posel and Rogan (2013) . 5 Examples include van de Stadt et al. (1985) , Clark and Oswald (1994, 1996) , Kapteyn et al. (1998) , Oswald (1997) , Winkelmann and Winkelmann (1998) , Pradhan and Ravallion (2000) , McBride (2001) , Ravallion and responses against individual and household characteristics, such as age, gender, marital status, income, education, employment status, and household demographics. Such regressions offer the prospect of identifying various welfare effects and trade-offs of interest (including to policy makers) under seemingly weaker identifying assumptions than required by widely-used methods that rely solely on objective circumstances, such as income or consumption. We can agree in principle that a person's economic welfare does not only depend on the household's current consumption or income, but is also influenced by the size and demographic composition of the family and characteristics such as education and employment. "Prices" are missing for these other attributes. Subjective data offer a solution for identifying the trade-offs and constructing a composite index of welfare based on the regression's predicted values.
But can that solution be trusted? The OP estimator assumes that the thresholds-the values of the underlying welfare metric at which ordinal responses on the stipulated scales change-are constant parameters, the same for all respondents. We define "scale heterogeneity" as any situation in which this assumption does not hold, i.e., that the thresholds are idiosyncratic.
If there is such heterogeneity and it is correlated with the covariates in subjective welfare regressions then biased inferences about the underlying welfare function will be drawn from the regressions found in the literature. (This concern arises in addition to more familiar concerns about the possible endogeneity of regressors, which create confounding correlations with the error term in the underlying continuous variable for subjective welfare.)
Concerns about such systematic measurement errors in subjective questions have prompted some observers to warn against their use as dependent variables. Bertrand and Mullainathan (2001, p.70) conclude that:
"…subjective variables cannot reasonably be used as dependent variables, given that the measurement error likely correlates in a very causal way with the explanatory variables."
This dismisses a great many past and potential applications using subjective welfare questions.
But is such a negative assessment really warranted?
It would be fair to say that the potential problem of systematic scale heterogeneity has received little more than passing attention in the extensive empirical literature making subjective welfare comparisons. Dolan et al. (2008) survey the findings of a large number of papers running Lokshin (2001 Lokshin ( , 2002 Lokshin ( , 2010 , Graham and Pettinato (2002) , Senik (2004) , Luttmer (2005 ), Ferrer-i-Carbonell (2005 , Graham and Felton (2006) , Herrera et al. (2006) , Bishop and Luo (2006) , Knight (2006, 2007) , Fafchamps and Shilpi (2009) , Gunatilaka (2010, 2012) , Castilla (2010) and Posel and Rogan (2013). regressions for subjective welfare but do not explicitly discuss the potential for bias due to systematic differences in scales (though they do note concerns about the possible endogeneity of some regressors).
6 A seemingly widely-held view is reflected in the authoritative survey paper by Frey and Stutzer (2002) , which notes the scope for scale heterogeneity in self-reported welfare responses but claims that this does not invalidate regression models for such data. That claim is hard to defend on a priori grounds given the aforementioned concerns about bias.
It would seem premature either to ignore the problem (following the advice of Frey and Stutzer) or to abandon subjective poverty/welfare regressions knowing only that there is a potential for bias (following Bertrand and Mullainathan). More evidence is needed.
Asking survey respondents to place vignettes describing hypothetical situations on the same scale has been used to address scale heterogeneity in a few studies of subjective data on health status, political efficacy, and job satisfaction. 7 Following this approach, Beegle, Himelein and Ravallion (BHR) (2012) used vignettes to study frame-of-reference effects on subjective welfare and offered various tests for confounding effects of scale heterogeneity using data for Tajikistan. 8 BHR found that, despite the existence of scale heterogeneity, subjective welfare regressions that ignored the problem still gave quite similar results to those that address it.
The present paper makes two contributions, corresponding to the two applications described above. First, we propose a new measure of subjective poverty, anchored to a household vignette designed for describing a family that most would consider poor in the specific setting. Instead of counting as poor those who put themselves on (say) the lowest rung of a welfare ladder, with uncertain meaning and comparability, subjective poverty is measured by comparing the household's self-assessed welfare to its assessment of the welfare of this specific poor household described in the vignette. In other words, we ask for explicit inter-personal comparisons of welfare against a common reference. The paper discusses this approach in theoretical terms and provides applications to three developing countries, Tajikistan, Guatemala 6 Some papers run linear regressions for the ordinal responses on subjective welfare rather than an OP. The assumption of constant scales is explicit in the OP but the problem is clearl still present in the linear models.
7 King et al. (2004) and King and Wand (2007) designed vignettes to establish common points on the heterogeneous reference scales regarding political efficacy in China and Mexico. Kristensen and Johansson (2008) used vignettes in anchoring subjective scales for job satisfaction. Kapteyn et al. (2008) use vignettes to compare life satisfaction between respondents in the U.S. and the Netherlands. Bago d 'Uva et al. (2008) used them for correcting self-assessed health data for reporting bias. This can be thought of as a contribution to ongoing efforts to employ qualitative data to help validate standard "objective" metrics of welfare and poverty. For an overview of various approaches see Shaffer (2013). and Tanzania. In studying the scale-heterogeneity problem in relatively poor settings we can reasonably expect to obtain a more complete characterization of living standards than would be possible with a short vignette in a rich country. Related to our new measure of subjective poverty, we propose a measure of scale heterogeneity among the poor. We find considerable scale heterogeneity and substantially higher poverty rates with our new measure, but the empirical determinants of subjective poverty turn out to be very similar to past methods ignoring scale heterogeneity.
Second, the paper tests the robustness of the conclusions of BHR with regard to the extent of biases in standard regression models for subjective welfare. Here we follow what appears to be the most common approach in the literature, whereby the survey responses are interpreted as ordinal indicators of a latent continuous welfare metric. With the additional assumptions of constant thresholds (the levels of welfare at which ordinal responses switch along the scale) and a normally distributed error term in the latent welfare variable, an OP is then widely used to model the data to retrieve the parameters of the underlying welfare function. In common with past work, the scales identified in the survey question are not treated as having any welfare significance-they are merely the survey instrument used to help identify the underlying welfare metric. The difference with past work is that we use the vignette scores to relax the assumption that the thresholds in the welfare space are constant across respondents. BHR also addressed this issue but only had the vignette data for Tajikistan, for which they found that respondents with different socioeconomic backgrounds tended to use systematically different scales in responding to subjective welfare questions. This prompted us to investigate the issue elsewhere. We decided to pick two very different poor areas of the world, in Guatemala and Tanzania. In both cases the study areas are clearly poor, but they are not unusually isolated or equal, so it can be expected that people will have some knowledge of the range of living standards in their societies. Using the vignettes developed for this study in these quite different settings, we confirm the finding of BHR that subjective welfare regressions are reasonably robust to scale heterogeneity. These findings put applications using subjective poverty and economic welfare data as dependent variables on a firmer foundation.
We begin with a description of our data. Section 3 presents our approach to measuring subjective poverty using vignettes. That section also tests whether different covariates emerge, compared to past measures of subjective poverty. Section 4 turns to our tests of the robustness of regressions for subjective economic welfare. Section 5 concludes, also noting some caveats.
2.
Survey data on subjective economic welfare
We study subjective economic welfare, as measured by survey responses to the following question: "Imagine a 6-step ladder where on the bottom, the first step, stand the poorest people, and the highest step, the sixth, stand the rich. On which step are you today?" Concerns about scale heterogeneity also arise with questions related to broader welfare concepts such as "happiness" or "satisfaction with life." Our methods may well be adapted to these broader concepts, although it is likely to be harder to devise credible and practical vignettes for such questions, given that so many variables could be deemed relevant.
Respondents were asked to place themselves on the subjective welfare ladder described above. Later in the questionnaire they were asked to place four vignettes, each describing a hypothetical household, on the same ladder, and finally to (again) place their own household on the ladder, after scoring the vignettes. In asking the own-welfare questions both before and after the questions about the vignettes, we are able to test whether the vignettes alter the respondents' perceptions of their welfare. The vignette questions may focus the respondent to think about, and possibly revise, the scale they have in mind in reporting their subjective welfare (similarly, see Hopkins and King, 2010) .
For all three countries, we developed the vignettes in consultation with local counterparts.
The actual vignettes from the questionnaires (translated into English) are given in the Appendix.
The vignettes were designed to capture representative snapshots of various levels of welfare in each country. The first vignette was designed to present a scene that almost anyone in the country concerned would deem to be one of poverty. This was not intended to be the poorest imaginable destitute household, but rather an undeniably poor family with a sustainable livelihood. The second vignette indicated a family with improved conditions, though a family that some would still consider poor in that setting. The third was intended to represent a family from the middle class and the fourth an affluent family. The characteristics incorporated in the vignettes varied across countries and included land holdings, education, diet, clothing, and the ability to heat the home during the winter. The vignettes were developed in a clear expected hierarchy of dominance with respect to economic welfare, with all aspects of socio-economic status increasing monotonically. This structure was used to minimize the effects of multidimensionality, which can lead to the perverse sequencing of the vignettes with respect to the intended ordering if respondents place different values on various characteristics contained in the vignettes. Such perverse rankings are inconsistent with our theoretical model (outlined below), which implies that respondents will agree on the ordering of the vignettes. This does not seem to be a concern for our vignettes since there were very few instances of "incorrect" ordering. 9 The most common characteristic of respondents who perversely order the vignettes is a low level of education of the household head. These cases of incorrect ordering were excluded from the analysis.
In Tajikistan Ixchil, Santa Ana Huista, and Jacaltenango-selected purposively to capture geographical heterogeneity. The survey was stratified to over-sample migrant households. Four months prior to fieldwork, a household census was conducted in the region. Probability weights are used in the analysis to adjust for the differing probabilities of selection.
In Tanzania, the Kagera Subjective Welfare Survey was purposively designed for evaluating the potential use of anchoring vignettes in subjective well-being measurements.
Fielded in November-December 2007, the survey consists of 450 households randomly selected from Ngara district of Kagera region on the border with Rwanda. This is a poor area in Tanzania   9 In Tajikistan, 89 of the 4,860 households in the sample had incorrect coding. In Guatemala the corresponding number was 28 out of 1,222 and in Tanzania it was 3 out of 450.
but also an area where infrastructure (especially roads) has improved in recent times (after the genocide in Rwanda). This has opened up the Kagera area, including the introduction of information about living standards elsewhere.
While the Tajikistan and Guatemala surveys were entirely verbal, in the case of Tanzania, the survey teamed used a paper diagram of the "ladder of life" onto which respondents placed blocks for each of the household vignettes and their own household. This was developed after piloting showed that verbal-only implementation did not work well. Half-steps were also allowed (scoring at, for example, 2.5).
In Table 1 
Subjective poverty measures
The vignettes allow us to make explicit at least a sub-set of the characteristics that define "poverty." This is in contrast to the standard approach to measuring subjective poverty in which no characteristics are explicit.
Theoretical representation
Let i SW denote the subjective welfare of respondent i in a sample of N respondents. This is a continuous but latent variable. The survey provides an ordinal response i R on subjective welfare, which is assumed to be increasing in i SW as follows:
where the thresholds are
for the K possible ordinal responses (with K=6 in our case). In standard applications of subjective welfare data the thresholds are taken to be fixed across all i while here we take them to be heterogeneous.
The standard subjective poverty measure designates a respondent to be "poor" if
). Using this approach we see in Table 1 that 7.5%, 25% and 17% of the samples in Tajikistan, Guatemala, and Tanzania respectively are deemed to be poor (postvignettes).
However, such measures lack concrete meaning in terms of living standards when the scales vary across respondents. With scale heterogeneity, the resulting subjective poverty measures need not be welfare consistent in that rankings across different respondents in terms of We make two key identifying assumptions. First we assume internal consistency between vignette and own-welfare assessments. Specifically, it is assumed that each respondent uses the same subjective welfare function in assessing the welfare of the vignettes as for the respondent's own welfare and that each respondent uses the same scales (albeit personal scales) when assessing own-welfare and the vignette welfare.
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Secondly, we assume that each respondent's ordinal responses on subjective welfare of each vignette, denoted j i R , are generated by an underlying continuous variable given by their expected values of the welfare of that vignette and that respondents share a common distribution of the unobserved vignette characteristics,
Under these assumptions, j SW is a stable function of the vignette characteristics and responses in scoring vignette welfare are given by:
Thus, even though the thresholds vary across respondents, all will agree on the ordering of the vignettes.
Probably the greatest concern about these identifying assumptions is the possibility of heterogeneity in the distributions of the omitted characteristics in each vignette. This could yield disagreements among participants in the ordering of the vignettes. However, as noted in the previous section, this was rare empirically; 98% in Tajikistan and Guatemala and over 99% in Tanzania gave the same, expected, ordering of the vignettes.
With this set-up, our proposed vignette-consistent measure of subjective poverty says that respondent i is "poor" if (and only if) The latter part of our assumption is identical to the assumption of "response consistency" in King et al. (2004) .
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One can relax the latter assumption to allow for additive idiosyncratic differences in the level of subjective welfare assigned to a given vignette. This error term can then be subsumed in the undoubtedly preclude such completeness. However, our model does imply a form of consistency in terms of expected welfare, in the specific sense that
Equality of the ladder rungs (
In that respect, our measure is no different to standard measures of subjective welfare in that it is purely ordinal, while the underlying levels of subjective welfare are taken to be continuous.
The vignette-consistent subjective poverty rate can be no lower than the ordinary raw poverty rate (the proportion with 1 = i R
). The vignette-consistent rate will pick up all those who put themselves on the lowest rung. But it will also include those who think vignette 1 is not in fact on the lowest rung and yet still rate their own household at or below that vignette. Clearly such people have a very different frame-of-reference and perceive the existence of even greater deprivations than described by vignette 1. The difference between the poverty count based on
and that based on
reflects the extent to which subjectively poor people (by our definition) put vignette 1 above the lowest rung of the ladder. If everyone who is counted as poor by our new definition (
agrees that vignette 1 is on the lowest rung of the ladder then the two measures will be equal.
Note that there is no obvious basis for making cross-country comparisons using either method of measuring subjective poverty. Here we are interested in comparing the two methods within each country.
From this approach, a simple measure of scale heterogeneity among the poor can be proposed. Consider first the proportion of those who are subjectively poor by our definition and put vignette 1 on the lowest rung. (We ignore differences in the rankings given to vignette 1 among those who assign
.) Denote this proportion by:
where (.) 1 takes the value 1 if the term in parentheses is true and zero otherwise. A natural measure of scale heterogeneity among the poor (SHP) is then the scaled variance:
At the lower bound of 0 all the poor put vignette 1 on the same rung or none do. At the upper bound of 1 the variance of poor peoples' rankings of vignette 1 is at its maximum, for which half put vignette 1 on the lowest rung. Table 2 provides the distributions of respondents' subjective welfare levels relative to each vignette. The self-assessments provided after hearing the vignettes are probably of greater interest in this context, so we focus the discussion on those results.
Empirical implementation
We find that 14% of the Tajikistan respondents implicitly felt that they were no better off than the poorest vignette household, which can rarely afford meat, has limited heating and warm clothing during the winter, has poorly clothed children, who are sent to work when reaching secondary-school age. (The full details are given in the Appendix.) By contrast, only 7.5% put themselves on the lowest rung. Thus we find considerable heterogeneity in scales among the poor. Of those who judge their own welfare to be no greater than that of the poorest vignette, over half (56%) put that household above the lowest rung of the welfare ladder. The measure of scale heterogeneity among the poor (using equation 5) in Tajikistan is thus very near the maximum variance at SHP=0.987.
For the Guatemala sample, 32% of survey respondents reported themselves as no better off than vignette 1, which lives in an adobe house with one room and no latrine, electricity nor running water, eating beans and tortillas, and is unable to afford meat or eggs. (Recall that the sample is from a poor area.) This is closer to the poverty rate of 25% based solely on the subjective welfare responses. In contrast to Tajikistan, we find that about three-quarters (73%) of the Guatemala respondents who were no better off in their perception than the poorest vignette placed that household on the lowest rung of the welfare ladder. The measure of scale heterogeneity among the poor is 0.796.
In Tanzania 25% of the sample put their own welfare at or below that of a family of three illiterate adults and three children, only one of which is in primary school, living in a mud house with no furniture, with no piped water, no land and engaged in casual agricultural labor. The family has one small meal a day and very rarely eats meat or fish. Correcting for scale heterogeneity using the vignettes thus entails a sizable increase in the subjective poverty rate, from 17% to 25%. For the Tanzania data, about one-third (36%) of the poor put vignette 1 above rung 1, giving SHP=0.926.
The choice of vignette 1 as the "poverty line" for these calculations is natural, but it is of interest also to consider the implications of using vignette 2 instead. Using the raw (uncorrected) data the poverty rates are then 34%, 74%, and 44% respectively, while the corresponding vignette-consistent rates are 61%, 84%, and 79%.
While cross-country comparability is questionable (as already noted), it is at least notable that the ranking of the three countries in terms of poverty is identical, with and without the vignette correction for scale heterogeneity. The Guatemala sample is the poorest, followed by Tanzania, and Tajikistan the least poor. This holds for both vignettes 1 and 2 as the reference.
The two measures of subjective poverty also share similar covariates. Table 3 gives probits for the two measures of subjective poverty-the measure in which one deems the respondent to be poor if she puts herself on the lowest rung and our proposed new measure.
Despite the substantial scale heterogeneity we find among the subjectively poor, there is a striking similarity in the two probits. There are only a few cases in which a coefficient is significant in one and not the other, and the sizes of the coefficients are generally similar.
Tests for bias in subjective welfare regressions
The subjective poverty measures discussed above naturally ignore rankings among the non-poor, in keeping with the usual focus axiom in poverty measurement. We turn next to regression analysis of the full range of welfare rankings.
First we ask whether vignette responses are correlated with covariates commonly found in subjective welfare regressions in the literature, including objective measures of economic welfare. We assume an ordered probit specification, which has become standard in the literature.
However, it should be noted that this specification requires a further restriction on the nature of the heterogeneity problem, as described in the model represented by equations (2) and (3).
Specifically, we also need to assume that the heterogeneity takes the form of homogeneous shifts in the scales, such that 
Here PCE denotes per capita expenditure, X is a vector of other household-level variables and ε is a normally distributed error term. The latent continuous variable
SW then generates a discrete response on the scale from 1-6 for each vignette with constant scales. tend to agree that vignettes 1 and 2 are poor, but richer households are more likely to give a high welfare ranking to the better-off households described by vignettes 3 and 4. On the other hand smallholders tend to rate the poorest vignette higher than do other households. Geographic characteristics are more likely to be significant for the vignettes higher on the consumption scale (vignettes 3 and 4).
How much do these effects bias the regressions often found in the literature? Our second test tries to assess the robustness of a standard regression for own-reported subjective welfare, employing widely-used covariates from the literature. Analogously to (6) we assume that:
This is the latent continuous variable for the subjective welfare of respondent i, which generates a discrete response on the scale from 1-6. We refer to the estimated β as the economic gradient in subjective welfare. We do not attempt to make the covariates X identical across the three countries. There is little obvious reason to do so, and reasons for adapting the model to each context. (For example, migration is an important factor in the region of study in Guatemala. And geographic effects are less relevant to our Tanzania data, as they come from just one district.)
To test the robustness of the standard test based on (7), we allow for systematic covariates of the vignettes under the assumption of internal consistency described in Section 3.1, but now relaxing our assumption of homogeneous shifts in the scales. To do so we employ the method of Compound Hierarchical Ordered Probit, proposed by King et al., (2004) Following King et al. (2004) , the thresholds are assumed to be given by:
The identifying assumption is that the same parameters, We begin by testing for an economic gradient in subjective welfare. Table 5 gives the estimated economic gradient (the regression coefficients on log consumption per capita) for various specifications, comparing OP and CHOPIT, but without any controls in the subjective welfare regression. As can be seen from Notice that no error terms appear in the following equations. These are taken to be subsumed in the overall error term i ε in equation (7). 13 We implemented the CHOPIT analysis using the R statistical analysis program, using the programs 'anchors,' 'rgenoud,' and 'Zelig.' Further information and documentation on these packages is available at http://sekhon.berkeley.edu/rgenoud, http://wand.stanford.edu/anchors and http://gking.harvard.edu/zelig. The R code is available on request.
increases it in Tanzania. The post-vignette coefficient estimates are closer than the pre-vignette estimates for Tajikistan and Tanzania but there is little difference for Guatemala. Table 6 presents the results for an extended specification including various other covariates often found in subjective welfare regressions in the literature, for both OP and CHOPIT. Again we provide both OP and CHOPIT for both pre and post vignettes. And, as found in the previous table, the results are quite similar between the two for each country. (For brevity, we do not comment on the regressions themselves, though they accord reasonably well with our priors based on similar regressions in the literature.) While there are rather few differences between the OP and CHOPIT results, the more notable differences are as follows:
(i) Tajikistan: The significant negative effect in the OP of being a female-headed household is not robust to allowing for scale heterogeneity, although here too there is more similarity in the post-vignette case, with a significant negative effect indicated (comparing the OP and CHOPIT coefficients in Table 6 (a)). Nor is the significant negative effect of being Russian robust (whether pre-or post-vignette). Household size has a stronger (positive) effect on subjective welfare when we use CHOPIT. And one of the geographic effects (living in urban Khatlon) becomes much stronger.
(ii) Guatemala: The economic gradient in subjective welfare falls when we adjust for scale heterogeneity (Table 6(b)). A stronger female respondent effect emerges when we correct for bias using CHOPIT, as does the (negative) effect of being single rather than married. The geographic effects also change.
(iii) Tanzania: The economic gradient in subjective welfare rises when we adjust for scale heterogeneity and a much larger (negative) effect of children emerges (Table 6(c)) .
Again, we found that a number of covariates were significant predictors of the scales (significant k γˆ's), as revealed by the vignettes although there is little clear pattern. Table 7 summarizes these results and is self-explanatory.
Conclusions
There are a priori grounds for questioning past applications of survey-based subjective assessments of welfare in measuring and modeling poverty and in calibrating welfare functions.
Not only are the interpretations given by households to the scales used in the survey questions likely to vary-casting doubt on the meaning of the derived measures-but there are reasons to expect these differences to confound inferences about welfare impacts. For example, poorer people may well have more limited horizons in life, stemming from more limited experiences with the extent of the disparities in levels of living in society as a whole. Such differences in knowledge and experience could well translate into a difference in the interpretation given to the scales used in questions on subjective welfare. In particular, poorer people might be expected to use lower thresholds for defining poverty. This would confound efforts to measure poverty and identify welfare effects using subjective data. Some observers have concluded that such data should not be used as dependent variables-casting doubt on a large literature, and warning against future applications.
But is this a serious problem for the many applications of subjective welfare data, including in measuring subjective poverty and estimating welfare effects? The paper has tried to answer that question. An approach to measuring and modeling subjective poverty and welfare has been proposed that takes scale heterogeneity seriously. Our approach relies on carefully designed vignettes on hypothetical households, which were added to household surveys including questions on own-welfare and relevant covariates. Respondents scored the vignettes on the same ladder used to report their own subjective economic welfare.
For measuring subjective poverty, instead of asking what proportion of respondents say that they are on the lowest rung of the welfare ladder, we ask what proportion report that their own welfare is no greater than the poorest vignette. In doing so, subjective poverty measures increase given the presence of scale heterogeneity. The increase is large in two of the three countries. There is considerable scale heterogeneity among the poor. While the overall poverty ranking of the three countries is unaffected, the large change in levels resulting from addressing scale heterogeneity raises concerns over using a simple subjective welfare measure to assess and compare poverty. However, on comparing regression models for our new method of measuring subjective poverty with the past method ignoring scale heterogeneity, we find little difference in the coefficients on the covariates of poverty or in their statistical significance. While there is ample scale diversity, its systematic component does not seriously confound inferences from prevailing methods that ignore this problem.
We do find some significant covariates for vignette responses among a set of regressors commonly used to explain subjective welfare, although the effects defy any simple pattern of bias. To explore further the extent of the overall bias in estimates of the regression coefficients of subjective welfare on standard covariates, we have compared them with a model that explicitly allows for the heterogeneity in scales. For this purpose, the thresholds were modeled as functions of covariates, assuming consistency between own-welfare scoring and scoring of the vignettes.
While some differences are notable, when taken overall, our results suggest quite similar factors influencing subjective welfare when comparing the standard regressions with those augmented to allow for systematic scale heterogeneity. This holds in the data studied for all three countries.
Our findings suggest that scale heterogeneity is a serious concern when using subjective welfare data for making inter-personal comparisons of welfare. The meaning of widely-used subjective poverty measures appears highly questionable. However, more encouragingly, scale heterogeneity is not as great a concern as some observers have claimed for using subjective poverty and welfare measures as dependent variables in situations in which there is no option but to assume constant scales. It seems that, despite scale heterogeneity, one can learn something that is reasonably robust about trade-offs from such data-trade-offs that are otherwise hard to identify.
It should be emphasized that we have deliberately focused here on subjective economic welfare in developing countries. Applications in rich countries or on broader concepts of welfare such as "happiness" or "satisfaction with life" may well entail greater latent heterogeneity in scales, although for happiness it is possibly less obvious that this heterogeneity would be correlated with standard regression covariates. One might try to develop vignettes for richcountry settings or for broader welfare concepts. However, even aside from the difficulties of having long vignettes in surveys, adding many more dimensions into the vignettes will make it less likely that an unambiguous welfare ranking of the vignettes is possible. So it might reasonably be argued that we have picked the "low-lying fruit" of the scale-heterogeneity problem in subjective welfare questions. How best to reach the higher fruit remains as a topic for future research. 
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Post-vignette 1 2 3 4 5 6 Pre-vignette poorest richest Total  1 poorest  265  118  17  7  4  1  412  2  37  422  103  7  2  0  571  3  7  50  128  22  3  1  211  4  1  5  4  9  1  0  20  5  0  0  0  2  3  0  5  6 richest  0  0  0  0  1  0  1  Total  310  595  252  47  14  2  1,220 Note: Pearson chi2(25) = 1.1e+03 Pr = 0.000; likelihood-ratio chi2(25) = 802.2182 Pr = 0.000; Cramér's V = 0.4287; gamma = 0.8000 ASE = 0.022; Kendall's tau-b = 0.6049 ASE = 0.021 Tanzania  Post-vignette  1  2  3  4  5  6  Pre-vignette  poorest  richest Total  1 poorest  59  31  12  3  1  1  107  2  12  91  52  12  1  0  168  3  6  26  87  26  3  0  138  4  0  1  7  17  4  0  29  5  0  0  2  0  1  2  5  6 richest  0  0  0  0  0  2  2  Total  77  149  150  58  10  5  449 Note: Half-steps included in the survey question have been aggregated into one step (the one below) to facilitate comparisons. Pearson chi2(45) = 551.2519 Pr = 0.000; likelihood-ratio chi2(45) = 301.5191 Pr = 0.000; Cramér's V = 0.4955; gamma = 0.6892 ASE = 0.036; Kendall's tau-b = 0.5446 ASE = 0.032. Note: The table gives the proportion of respondents in each country who rated their own subjective economic welfare at or below the level they assigned to each vignette (as given in the Appendix). Tajikistan  Guatemala  Tanzania  1 Family A can only afford to eat meat on very special occasions. During the winter months, they are able to partially heat only one room of their home. They cannot afford for children to complete their secondary education because the children must work to help support the family. When the children are able to attend school, they must go in old clothing and worn shoes. There is not enough warm clothing for the family during cold months. The family does not own any farmland, only their household vegetable plot.
Family Castillo lives in an adobe house with one room and no latrine. The house does not have electricity or running water. The family eats beans and tortillas, but is never able to afford meat, eggs.
Joseph's/Josephine's family has 6 people -3 adults and 3 children -living in a mud house with the river as the main source of water. One of the children is in primary school. None of the adults are literate. The family has no land and supports itself by engaging in casual agricultural labor for a large landowner. The have one small meal a day and very rarely eat matooke, meat or fish. The family has no furniture and sleeps on the floor.
2
Family B can afford to eat meat only once or twice a week. During winter months, they can heat several rooms, but not the entire house. They cannot afford for all their children to complete secondary education. Their clothing is sufficiently warm, but they own only simple garments. In addition to their household vegetable plot, they own a small plot of poor quality farmland that is distant from their home.
Family Gomez lives in an adobe house with two rooms and a latrine. The house has electricity but no running water. The family owns a bicycle and small battery-powered radio. They eat mainly beans, eggs, tortilla, rice and corn.
Edward's/Esther's family has 6 people -3 adults and 3 children -living in a mud house with the river as the main source of water. One of the children is in primary school. None of the adults are literate. The family has a one acre banana plantation. The adult male does some casual labor in construction in town. The family eats two small meals a day, and is able to occasionally eat meat or dagaa. The family has three old mattresses, a bench for guests and a few chickens. 3
Family C can afford to eat meat every day. During the winter months, generally they are able to keep their home warm. They can afford for all their children to complete secondary education. They have sufficient clothing to keep warm in the winter. Their everyday clothing is simple, but they also have some fancy items for special occasions. In addition to their household vegetable plot, they have a larger plot of good quality farmland, not too distant from their home.
Family Hernandez lives in a block house with a-iron sheet roof. The house has two rooms, a latrine, running water and electricity. The family owns a used motorcycle, two bicycles, a TV, refrigerator and small stereo. They are able to eat meat or chicken at least twice a week.
Godi's/Rose's family has 6 people -3 adults and 3 children -living in an un-cemented brick house with access to the community water stand. Two of the children are in primary school. None of the adults are literate. The family has a 2.5 acre banana plantation. Two adults do some part time casual labor in town. The family eats three meals a day and is often able to eat meat and fish. The family has three beds with thin mattresses, one bench, a bicycle and some chicken. 4
Family D can afford to eat whichever foods they would like, including sweets and imported food. During the winter months, they have no problems with heating and are able to keep their entire house warm. They can afford for all of their children to complete their education, and then to continue at a local university. They are able to afford a variety of fancy traditional clothes and also imported brand clothing. The family owns property, including a good car. The family also has a large farm and acts as landlord to others in their area.
Family Martinez lives in a house with plastered-block walls, a terrace, electricity, and running water. The house has three rooms and a flush bathroom. They have a small store in the community. The family has and truck, TV, refrigerator, stereo and washing machine. They are able to eat meat, chicken or fish daily.
Medard's/Mary's family has 6 people -3 adults and 3 children -living in a brick and cement house with a tap in the compound. All of the children are in primary school. One adult male is literate. He travels two months of the year to the regional and national capital to engage in trading. The family has a 4 acre banana plantation. The family eats three meals a day which usually include meat or fish. The family has three beds with mattresses, cushioned chairs, a table, radio, clock, second hand motorcycle, two cows and numerous chickens.
